We demonstrate an efficient nanoscale control of the optical properties of TiO 2 films by tuning the Surface 16 Plasmon Resonance (SPR) in the embedded Au nanoparticles. The films were grown by reactive magnetron 17 sputtering. SPR tuning was achieved by different annealings, which affected the shape and size of the Au 18 nanoparticles, and also the phase of the dielectric matrix. These changes promoted the variations on the 19 optical properties. As shown by the modeling of the effective dielectric function of the TiO 2 /Au in the SPR 20 region, the variation of their optical absorption spectra correlates with morphological changes.
Introduction

26
The interest in composite materials containing metal nanoparticles 27 (NPs) embedded in dielectric matrices is related to their potential 28 application in a wide range of technological applications, such as 29 colored coatings [1] , solar cells [2] , sensors [3, 4] , antibacterial [5] 30 photocatalysis [6] [7] [8] , and nonlinear optics [2, 9, 10] . TiO 2 is a 31 transparent semiconductor material with a wide band gap E g = 3.2- 
35
The brilliant colors of composites containing noble metal inclu-36 sions are due to SPRs in the metallic phase [11] . Films with well- 
Experimental details
TiO 2 /Au composite films were deposited on glass/quartz sub- 
55
The crystalline structure of as-grown and annealed films was 56 investigated by X-ray diffraction (XRD), using a Philips PW 1710 57 diffractometer (Cu-K α radiation) operating in a Bragg-Brentano 58 configuration. The XRD studies allowed to study the film structure 59 concerning both the Au NPs and the TiO 2 matrix. Transmission 60 electron microscopy (TEM) employing a Hitachy 800H apparatus was 61 used to characterize the shape, size and spatial distribution of NPs.
62
Color coordinates and absorption spectra were measured using a condition is:
where ε h = n h 2 is the dielectric constant of the host (matrix) and ε s 91 denotes the metal-dielectric function. In the simple Drude model,
92 93
where ε ∞ is a constant, ω p is the plasma frequency and Γ p is a damping 94 parameter. Assuming Γ p bb ω p , it follows from Eqs. (1) and (2) that the 95 SPR frequency for a sphere is given by samples annealed at 300°C and 400°C are compared (Fig. 2) .
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However, for higher temperatures the absorption band becomes 111 broader and its shape changes suggesting that perhaps there are more 112 than one resonance involved.
113
The single SPR defined by Eqs. (1)- (3) is split if the particles are 114 not spherical [17] . Axial-symmetric nanorods are supposed to 115 produce two SPRs,
116 117
where η || and η ⊥ are so called depolarization coefficients [18] , which process [19, 20] , and occurs typically between 700 and 800°C for the and n rutile = 2.9 at λ = 550 nm proposed [21] . As the annealing 140 temperature was increased, the matrix became more crystalline, (Fig. 1) . The experimental spectra of Fig. 3 also   173 show a long absorption tail extending to the near-infrared, not 174 reproduced by the modelling. This absorption is attributed to more 175 complex shapes gold inclusions. This assumption is supported by the 176 TEM micrographs of Fig. 2 and it is known that metallic fractal clusters 177 indeed can produce broad absorption spectra [26] . 
